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DOLV (double outlet left ventricle) 

Truncus arteriosus (11/100K live births) 

Pulmonary atresia 
Aortic atresia 


7/ACC, 2002 


The Incidence of Congenital Heart Disease 


Julien I. E. Hoffman, MD, FACC,* Samuel Kaplan, MD, FACCf 
San Francisco and Los Angeles, California 
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* Remodeling prior to fusion of outflow cushions to 
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Courtesy of Bob Anderson 
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Regression of subAo muscle ★ 

* Fibrous continuity between MV & AoV 
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Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 




Nicklaus 

Children's 

Hospital 


MIAMI CHILDREN'S HEALTH SYSTEM 



Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 












SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 



Nicklaus 

Children's 

Hospital 


MIAMI CHILDREN'S HEALTH SYSTEM 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 
















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 



Nicklaus 

Children's 

Hospital 


MIAMI CHILDREN'S HEALTH SYSTEM 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 
















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 



Nicklaus 

Children's 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 



















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 



Nicklaus 

Children's 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 



















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 



Nicklaus 

Children's 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 





















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 



Nicklaus 

Children's 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 





















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphogenesis 

• Van Praagh hypothesis 

* Great artery relationship determined by: 

* Ventricular loop formation 

* Infundibular development 



Nicklaus 

Children's 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 
























SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 


Morphogenesis 


DOLV with subpulm conus and deficient 
subAo conus (most common morphology) 


Nicklaus 

Children’s 

Hospital 

MIAMI CHIUHtEXS HEALTH SY5TCM 



Copyright is) zulb. Society of Diagnostic Medical Sonography, Plano, TX 






























SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 



Nicklaus 

Children's 

Hospital 


ML4MI CHlUXtEN^ HUUM SYSTEM 


• Tetralogy of Fallot 

* Most common cyanotic CHD 

* #5 most common CHD 

* Frequency 7 -10% of all CHD 

* Incidence 42/100K live births 


JACC, 2002 _ 

The Incidence of Congenital Heart Disease 

Julien I. E. Hoffman, MD, FACC,* Samuel Kaplan, MD, FACCt 
San Francisco and Los Angeles, California 



Etienne-Louis Arthur Fallot 
( 1850 - 1911 ) 
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• Tetralogy of Fallot 

Contribution & 1’Aoatoiie paibolotpp k la Maladie bta 

(Cyauo#o cnnltaquc) 

_ Par lo D r A, FALLOT _ 

Marseille Med, 1888 




Etienne-Louis Arthur Fallot 
( 1850 - 1911 ) 

Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 


















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 



Nicklaus 

Children's 

Hospital 


ML4MI CHlUXtEN^ HUUM SYSTEM 



Tetralogy of Fallot 

• Leftward antero-superior 
deviation of conal septum* 




Etienne-Louis Arthur Fallot 
( 1850 - 1911 ) 

Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 

















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 



Nicklaus 

Children's 

Hospital 


ML4MI CHlUXtEN^ HUUM SYSTEM 



Tetralogy of Fallot 

• Leftward antero-superior 
deviation of conal septum* 

* Hypertrophy of RV conal 
free wall'k 




Etienne-Louis Arthur Fallot 
( 1850 - 1911 ) 

Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 

















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 




• Tetralogy of Fallot 

• Leftward antero-superior 
deviation of conal septum* 


5 



Hypertrophy of RV conal 
free wall'k 


Deviated outlet septum 




SC*" Hypertrophied 
septoparietal trabeculations 










Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 














SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 


Morphology 

Tetralogy of Fallot 

* Conoventricular septal defect 

* More anterior than membranous VSD 

* No overlying TV tissue 

* Possibly deficient/absent conal septum 
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• Tetralogy of Fallot 



* Overriding Ao 

* Subaortic conus? (MV-AoV fibrous continuity) 

• TOF vs DORV 
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Morphology 

• Tetralogy of Fallot 

* Associated lesions 

* Right aortic arch (33%) 
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Morphology 

• Tetralogy of Fallot 

* Associated lesions 

* Right aortic arch (33%) 

• RCA conal branch supplies LAD (5%) 

* Why is it important? 
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Morphology 

* Transposition of the great arteries 

• 2 nd most common cyanotic CHD 

• #6 most common CHD 

• Frequency ~5% of all CHD 

• Incidence 32/100K live births 


JACC, 2002 _ 

The Incidence of Congenital Heart Disease 

Julien I. E. Hoffman, MD, FACC,* Samuel Kaplan, MD, FACCt 
San Francisco and Los Angeles , California _ 
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Morphology 

* Transposition of the great arteries 

• Arterial relationship 

* Ao anterior and to the right or to the left of the PA? 

* Side-by-side or direct antero-posterior relationship? 

* Infundibular morphology 

* "The conus... is the factory where transposition 
complexes are manufactured." (Goor, 1975) 
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CORONARY ARTERY ANATOMY 

• Usual coronaries for TGA? 

• Commissural mismatch 

• Coronary artery anterior or 
posterior to great arteries? 

• Intramural coronary arteries? 
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Morphology 
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The Incidence of Congenital Heart Disease 

Julien I. E. Hoffman, MD, FACC,* Samuel Kaplan, MD, FACCt 
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Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 




















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 


• Double outlet right ventricle 

• RV PA & Ao (50% rule) 




Nicklaus 
Children's 
| Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 


0 




jraphy, Plano, TX 




















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 


• Double outlet right ventricle 

• RV PA & Ao (50% rule) 

* Frequently bilateral conus 

• NOT ALWAYS! 




Nicklaus 
Children's 
| Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 


0 




. . ► 




















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 



Nicklaus 
Children's 
| Hospital 



raphy, Plano, TX 


Morphology 


Double outlet right ventricle 

• RV -» PA & Ao (50% rule) 

* Frequently bilateral conus 

• NOT ALWAYS! 


























SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 
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_ J_ Thorac Cardiovasc Surg, 1972 

A concept of double-outlet right 
ventricle 

Maurice Lev, M.D.* Saroja Bharati, M.D., C. C. Laura Meng, M.D., 

Richard R. Liberthson, M.D., Milton H. Paul, M.D., and 
Farouk Idriss, M.D., Chicago, III. 
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Morphology 

Double outlet right ventricle 

* VSD location & size 

* Subaortic VSD 

* Subpulmonary VSD 

* Doubly-committed VSD 

* Remote VSD 
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• Double outlet right ventricle 

* VSD location & size 

• Infundibular morphology 

* Bilateral conus 

* Subpulm conus + absent subAo conus (like NRGA) 

* SubAo conus + absent subpulm conus (like TGA) 

* Bilaterally absent conus 
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Morphology 


• Double outlet right ventricle 

* VSD location & size 

* Infundibular morphology 

* Arterial relationship 

* Side-by-side 

* R post Ao (like NRGA) 

* R ant Ao (like TGA) 



Nicklaus 
Children’s 
Hospital 

MtMMOmJMtDrSHUUHSVSTtM . 




* Ao ant to PA 

* LpostAo 

* LantAo 


Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 


















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 

* Double outlet right ventricle 

* VSD location & size 

* Infundibular morphology 

* Arterial relationship 

• Side-by-side 




Nicklaus 

Children’s 

Hospital 



r t» 





















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Morphology 

* Double outlet right ventricle 
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* Infundibular morphology 
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* Ventricular looping 
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Double outlet right ventricle 

* VSD location & size 

* Infundibular morphology 

* Arterial relationship 


* Ventricular looping 

* Coronary anatomy 
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Morphology 

* Double outlet right ventricle 

* Associated lesions 
• ASD 
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Morphology 

* Double outlet right ventricle 

* Associated lesions 

• ASD 

* Outflow tract obstruction (67%) 

• Sub-PS 

• PS 

• Sub-AS 

• AS 

• CoA 

• IAA 
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Morphology 


Double outlet right ventricle 
* Associated lesions 

• ASD 

• Outflow tract obstruction 

• MS, straddling MV (25%) 
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* Outflow tract obstruction (67%) 

* MS, straddling MV (25%) 

* Hypoplastic LV, hypoplastic RV 
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Morphology 
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* Outflow tract obstruction (67%) 

* MS, straddling MV (25%) 

* Hypoplastic LV, hypoplastic RV 

* Leftward juxtaposition of atrial 
appendages 


Copyrii 
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Echocardiography 

* Double outlet right ventricle 


VENTRICULAR LOOPING 

• D-looped or L-looped? 
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Echocardiography 

* Double outlet right ventricle 


VENTRICULAR LOOPING 

VENTRICULAR SIZE 

• LV hypoplasia? 

• RV hypoplasia (double 
outlet infundibulum)? 
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Echocardiography 


• Double outlet right ventricle 


VENTRICULAR LOOPING 



VSD 


• Size 

• Location relative to great arteries 

• Distance from LV to Ao or from LV 
to PA (if candidate for ASO) 

• TV attachments to conal septum 

• Straddling MV 
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Echocardiography 

* Double outlet right ventricle 


VENTRICULAR LOOPING 


VSD 

• Size 

• Location relative to great arteries 

• Distance from LV to Ao or from LV 
to PA (if candidate for ASO) 

• TV attachments to conal septum 

• Straddling MV 
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Echocardiography 

* Double outlet right ventricle 
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_ VENT RICULAR LOOPING 

I VENTRICULAR SIZE 


• LV hypoplasia? 

• RV hypoplasia (doub 
outlet infundibulum)? 


_ VSD 

OUTFLOW TRACTS 

• Subpulm conus or 
subAo conus or both? 

• Subvalvar or valvar PS? 

• Subvalvar or valvar AS? 

• CoA? 
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Echocardiography 

* Double outlet right ventricle 


_ VENT RICULAR LOOPING 

VENTRICULAR SIZE, 

ARTERIAL RELATIONSHIP 

• Ao anterior & to R or L? 

• Ao directly anterior? 
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Echocardiography 


Double outlet right ventricle 



VENTRICULAR LOOPING 

VENTRICULAR SIZE, 



ARTERIAL RELATIONSHIP 


VSD 



OUTFLOW TRACTS 


• Subpul 
subAo cc 

• S 




ASP 

ASP or PFO? 


• Subvalvar or valvar AS? 

• CoA? 
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Echocardiography 


Nicklaus 
Children’s 
Hospital 

MIAMI CMILMtENS HEALTH SV5TEM 


Double outlet right ventricle 



VENTRICULAR LOOPING 

VENTRICULAR SIZE, 




ARTERIAL RELATIONSHIP 


VSD 



OUTFLOW TRACTS 

ASD 


• Subpul 
subAo 

• Subv 

• Subv 

• CoA? 


PDA 

• Big or small? 

• Bidirectional flow? 
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Echocardiography 


Double outlet right ventricle 



VENTRICULAR LOOPING 

VENTRICULAR SIZE, 



ARTERIAL RELATIONSHIP 


CORONARY ANATOMY 

• Origin of LAD? 

• CA coursing anterior or 
posterior to great arteries? 

• Intramural CA? 
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Morphology 

* Truncus arteriosus 

* #18 most common CHD 

* Frequency <1% of all CHD 

* Incidence 11/100K live births 


JACC, 2002 _ 

The Incidence of Congenital Heart Disease 

Julien I. E. Hoffman, MD, FACC,* Samuel Kaplan, MD, FACCt 

San Francisco and Los Angeles\ California _ 
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Morphology 

* Truncus arteriosus 

* Single arterial trunk 
• Ao 
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Morphology 

* Truncus arteriosus 

* Single arterial trunk 

• Ao 

• PAs 

• CAs 

• VSD 
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Morphology 
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Truncus arteriosus 

• Origin of PAs 

* Classification 

* Collett-Edwards 

* Van Praagh 
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Morphology 

* Truncus arteriosus 

• Origin of PAs 

• VSD 

* Usually cono-VSD 
(perimembranous or outlet VSD) 

* Can be small or even absent 
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Morphology 

* Truncus arteriosus 

• Origin of PAs 

• VSD 

• Truncal valve 

* Usually 3 leaflets 

* Can have 2 (bicuspid) or 4 
(quadricuspid) leaflets 

* Stenosis/regurgitation 
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Morphology 

* Truncus arteriosus 

• Origin of PAs 

• VSD 

• Truncal valve 

• CAs 

* Proximity to branch PA origins 
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Morphology 

* Truncus arteriosus 

• Origin of PAs 

• VSD 
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* Aortic arch 

* Right or left aortic arch 

• CoA/IAA 

* Aberrant subclavian artery 

• PDA very rarely seen 
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Morphology 



* Aortic arch 

* Right or left aortic arch 

• CoA/IAA 

* Aberrant subclavian artery 

• PDA very rarely seen 
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Echocardiography 

* Truncus arteriosus 


ORIGIN OF PULMONARY ARTERIES 

VSD 

TRUNCAL VALVE 
CORONARY ARTERIES 

AORTIC ARCH 
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Summary 
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* Complete assessment of conotruncal malformations 
involves description of the VA connections, infundibular 
morphology, & spatial relationship of the great arteries. 

* Infundibular morphology is important in the 
development of VA connections. 

* TOF involves leftward anterosuperior deviation of the 
conal septum & hypertrophy of the RV conal free wall. 

* CA anatomy is important when planning surgery for pts 
with conotruncal malformations. 
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